The correlation between angiogenesis and abnormal expression of SERCA2a, phospholamban and the endothelin pathway in heart failure, and improvement by puerarin.
Emerging evidence indicates that angiogenesis may be a potential new target in treating heart failure (HF). It was hypothesized that a lack of angiogenesis would correlate with an abnormal expression of sarco/endoplasmic reticulum ATPase 2a (SERCA2a) and phospholamban (PLB), and the activated endothelin (ET) pathway and oxidative stress in HF. If this is the case, such normal changes could be reversed by puerarin. HF was produced by coronary artery ligation for 4 weeks in rats. The rats were divided into three groups: sham, HF untreated and HF + puerarin (120 mg/kg per day, i.p.). Hemodynamic and echocardiographic changes, angiogenesis, cardiac morphology, serum biochemistry, mRNA and proteins of the angiogenesis pathway, the ET pathway and redox were measured. In the HF rats, hemodynamic and echocardiographic abnormalities, cardiac remodeling and histological changes with features of cardiac failure were associated with a lack of the angiogenesis pathway, accompanied by oxidative stress, an up-regulated ET pathway and abnormal SERCA2a and PLB expressions in HF rats. Puerarin significantly promoted angiogenesis and reversed the above changes. In conclusion, the absence of the angiogenesis pathway correlated with abnormal expression of SERCA2a and PLB and an activated ET-ROS (reactive oxygen species) system in the affected myocardium. Puerarin promoted the angiogenesis pathway, improved myocardial microcirculation and down-regulated the ET system, resulting in a reversal of the abnormalities of expression of SERCA2a and PLB, and the cardiac performance in HF.